Modulation of the multidrug resistance P-glycoprotein: detection with technetium-99m-sestamibi in vivo.
Overexpression of the multidrug resistance (MDR1) P-glycoprotein (Pgp) has been documented in nearly all forms of human cancers and increased levels of Pgp in some tumors correlate with poor response to treatment. Technetium-99m-sestamibi has recently been validated as a Pgp transport substrate. Pgp is also normally expressed along the biliary canalicular surface of hepatocytes and the luminal side of proximal tubule cells in the kidney, while not expressed in heart. Focused on these organs with known Pgp status, we present the findings on 99mTc-sestamibi scintigraphy of three patients with refractory cancer who were imaged before and after administration of SDZ PSC 833, a second-generation, high-potency modulator of Pgp. Before treatment with SDZ PSC 833, scintigraphy using 99mTc-sestamibi showed normal, prompt clearance of the radiotracer from the liver and kidneys relative to the heart. After administration of the Pgp modulator, 99mTc-sestamibi was selectively retained in the liver and kidneys. Hepatobiliary and renal clearance of 99mTc-sestamibi are Pgp-mediated, and inhibition of Pgp transport in these organs can be successfully imaged using 99mTc-sestamibi in patients. Similar results might be expected with this and related radiopharmaceuticals for functional imaging of Pgp transport and modulation in tumors.